Ovarian Cancer Gene Therapy with BRCA1-An Overview.
The human breast and ovarian cancer susceptibility gene BRCA1 is a tumorsuppressor gene which is mutated and lost in hereditary breast and ovarian cancer, and has both alleles mutated in approximately 10-15% of cases of sporadic ovarian cancer. Studies of chromosome loss in ovarian cancer show that at least one allele of the BRCA1 gene is lost or mutated in up to 70% of sporadic ovarian cancers. Although no sporadic breast cancers contain BRCA1 mutations, our published study shows that expression of the mRNA is decreased suggesting that the BRCA1 gene is altered quantitatively in sporadic cancer and qualitatively in hereditary cancer. Decreased expression of the BRCA1 gene may also be important in cases of sporadic ovarian cancer that do not have BRCA1 mutations. The majority of mutant alleles are nonsense and should produce truncated proteins, which are predicted to vary in length from 5% to 99% of full-length protein. A relatively small number of missense mutations have also been identified, most commonly in the predicted ring finger domain in the N-terminus. Patients with mutations in BRCA1 differ clinically from nonfamilial breast cancer because the breast cancer is earlier in onset and more highly associated with ovarian cancer. We have recently obtained data indicating that families with BRCA1 mutations in the 3' portion of the gene develop early-onset breast cancer, but do not develop ovarian cancer, suggesting that expression of a truncated BRCA1 protein may suppress ovarian tumors, but not breast tumors (1).